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(t-y^vio -4, 4' -v^^y^y^ (& 

fb5l7cm{i-0. 9 4 V) 3, 3' -v^^vu 

-5, 5* (t-^^yO -4, 4* — i/y^S* 

/>v 3, 5' -v^^/U-3* , 5-v> 
^) -4, 4' -^7x7^7 V^S^jf fe;Jx£ 0 

[0 0 6 5] 

[flSl 9] 




(EA1-2) 



[00 6 6] (_hl25£* x " t — B u " t -^/uaiS 20 
) 

±fS-0-^^y >^*#(EA2) (DMrfcMklsX 

f±, #Jx.ffi£(EA2-i) -e*$ix5p~^ <y^;y m 

itM7tm&- 0 . 81V) , 5£(EA2-2) T^^tt^2, 

ffi-i. 3iv) m*mtfhtiz> 0 

[0 0 6 7] 
[ft 2 0] 




(EA2-1) 



(EA2-2) 



t-Bu 



[0 0 68] <±IB5fc"K "t-Bu" tet-^/l^ 
-(3) ^JrflS^S^ftWfSjNC, ^^^^DCOteom-^ 40 
7^ F7v///xf uy, 2, 4, 

'^p-tS*-e^ ^S^ri^tf fett5 0 
[0 0 6 9] **W©ft^»«*ft:ji:ffli^*t5W( 

so 
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H\ «*.tfJK^j||7*E2^r=> (pch 2 ) x 

f^xy^^P^xy (PcTiO) , ^UU^iS 

«sh tr*T m^Ft o PPt°p-/«, 
[0070] iiis^oQm^^jn. ^fa^ffl«*-» 

tt, 7 0 0 n m4^±<0»[S«*Jc«SSr^r-t- -5«3fe*^ 
&mttt:Z>tctb. «i«*ftl7^n^7=> (PCH 
z ) ^yf^^7^p^7^y (PcTio) ^ 

[0 0 7 1] — ^o^V7^^efe(03fe«&-ffi 

LTf3\ #|;t{j:N, N, N' , N' — ^ hyy^~/l"< 
^3?i?>R4|ft:* N, N, N' , N ' — Th^y^—sls 
7*.~l'>i?T N, N, N' , N ' h 

77x^t7fl/^7^i|(|:, N, N, N' , 

N ' -r F 7 7x-;U7xfy h y i/^7 5 
ft\ 2, ( 4 - y ^ a-t ^ y ^ - /u) -i, 

3, 4 - t^t^7/-;^t^t^7^^ 

— /U-3- (p-^W^7x^A) t e 7/ii> 
^^7/y^fb^ tK7/>f^ x -Y^K 

J7^»kmo, M»«^fb^«f^ 
ataifk^ftds^rf fetus. 

[0 0 7 2] **^(c^v^T, jE3fL(*a*J|± l «^«r 
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^m^tt, TKy^^x/K ryu^Kwre, #yT5 h\ 10 
sKy^u*^ y ;& — sJn-^ — h „ aKyryu— k tk 

y #y^— r/uwiii, ^y^* 

•r/u»ag€jtcojRpraitt»flg ; v-y =->»j!B. 

[007 3] ±E*js#*>raa^ 

tt, -«5t(l) -(3) tf**ix5*y^»W#: (m*$& 30 

£;Jx5 0 LhE*«S«**^*5^"C, IS 
*»J!ii 0 0fil[«tc:»L-C0. 1 -5 omftSP. " 
L<ii0. 5~3 0itao*I^-CE^tnffJ:^ o « 
■T-WlaBMtt, 10 0 fiffiSBlC** LT5-100 

»*b<tti o—8 ommn<r>m&x*m&-rti 

• O.OH^SiK 1*2 5->-2 0 Off 40 

#J t <0tt*tt v ISSm^ 1 0 0 mS^St LT20-5 

£3B«#tJIgl 0 OlifflJfcMLTO. l-4 0fiS35, 

#£l<i*o. 5-2 ofisw-cE^-rs^^aa-cfc 
[oo7 5] mmmmytmziovzj&ftmiDm *f±5- so 
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1 00 /im, #£L<tel 0 — 5 0 /i m-C£>5 0 

(D ~(3> -e***b5*yx»iiM*: (m*mmm) t* 

[0 0 7 6] ±BEai«S!fiS3tfls:»-*5V>r, «??fg£Jf £ 

l-sr&tf-ofraa^ fe»iooiMi:^itt 

ffifSS^SIS: 5-1 000 fift^, L < i± 30-50 

ofiftw^w^-cE'&i-sodsas-cfcs. mnf«±)i 

*S*»JIfil 0 Olt«l:»ltl 0-5 0 otm » 

* u< its 0-2 o oii»^ts^aa-e*>5o 

[00 7 7] «Sf«I^Ji^«*i-5S^ttillS0i:^*« 

Id, SMMfttJffil OOli^lt, ^i^J^ri 0 
- 5 0 0 MSB, ^L<li2 5-2 0 0 WKroW-frT 

«k**©»l**r*#»« 1 0 0**»K:»LT0. 1 
»*L<fiO. 5-2 OmS^^i-^co 

[oo7 8] mmms&ytmz&tfzmytmv&zte. m 

ffift±m&0. 0 1 -5 jumig, L< ttO. 1 — 
L<li5-5 0/imS«T-fc5. *g^®3t*iw*5^T 

t mra»ji fc ©in */t £ mffi«*Ji ^ <z> 

[0 0 7 9] ±E«*JS^^S*i5»«tt«ft:i: IT. 
^r/w, a'7^A, >v>?^A. ^r^^f, 
[0 0 8 0] (Ut&IMJtK 

#*Li\ «fE«*H*rtt#©**^J:9«dc-*-6»-fr 
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[00 8 1 ] ±ia#««£«s5fci&ojgS!|£ LTfi, « 

/um; n-^MJ-^, ***>\ ^P^fy^I 10 
#$^£Hb7k§?l % y^np^^y, i^nn^^ ^ 

h\ S^^^^^^^KW^rffett*. ^tl^co^ 20 

[0082] $ mffiffim$i^mM¥&±m<o$twi 

[0 0 8 3] 

(a) 4 2 , 6-^1-^7x7^1 30 
4. 4 g (5 Ommo 1 ) COT h^t KP77> (TH 
F) mm*- 7 S^iC^iPLT, S*#H«T-C, n- 
^yf)^l. 6M^t>M3 4mL (5 5 
mmol) £ ^ h y 7 ^/l'V' y /u-y* o ^-f K 

HLfc4-yo^e-2, 6-^1-^7x7-^(5 
1) «r»fc. ife*2 5 g. ife*7 0% e ttMBRtfot 
(I) #J»] 

(b) 77>2 9 0mg (4. 2mmo 1).£>TH 

^^AWl. 6M^fy^2. 3mL (4. 2mm 1 
ol) ^Px, Skfc&fttEftO. 6g (4. 2mmo : 

1) &mz.tz 0 w9lt, iS:(53)T*mztiz<k&ya<Dm' 

A&mmm* (O) T?fc5{fc^(53')tf)THF^i&£: 

(c) — m<DfcJ&m$%lzAtitz¥x h !)7x^M^ 
7>r Vjftffc^^AjSffcl 5 0mgWTHF», 
^y^7^^")WK7^K (DIBAL- 
H) Ol. OM^^r^VSJRO. 5ml(0. 5 mm o 
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CftlC, _h|E(a) ORjCJCioT^eixfcft** 
(51') ±lE(b) ©RJES^AoTW&nfcft-frUKS 
3') fctrlBAT, 2*m»ESttL^ 

[0 0 8 4] RjcEft, to&^£7Mc&(^T*y- p P^yu-A 
"CttfflU SK*Si-5wi:«c:J:oT. 5t(54)T^£tt£ 

i^^iA^iii^T'fc^, efe^Eftofc^* (5 

4') «:»fe 0 (S9!SRiS*(II)#fiSJ . 

(d) &^T\ ±IB(c) tHtlcLt, ffittl-CfcSOfl 

4*) ±IE(a) £ CKJSU:T#fc{fr&*(51 ') 

m^xzmmmm^ £<btc±f5( C ) titiat 

(55') =M#*: 0 CiufSS^(III) #Jjg] 

(e) ±i^@ft:^l^#K55 , ) OTHF/M^», ifi 

[0 0 8 5] ^C, ^0Dfi£j&4^(56') <7>y-un*/U 

i§U v-y 7^^/^^JUT*lti!| (^PP/t/WA/^f 
^=1/1) Lt, ^PP^Am^rfTpri:!: 

Rjfe£(IV)#J8] 

£ifc^2 0% s 8*2 5 9-2 6 0^0 * 

-To 

[0 0 8 6] #%#J 2 
_hf2###Jl 0(a) T^fflLfc 4-7'n^e- 2, 6 - ^ 

1- 7*^7x7^(51') idftx.T. 4-7'n^- 
2, 6-v ! 7x^7x7^5 0mmolMtfc 
IS/N*. #^JlO(a) ~(e) ^iClTK^Tv 

Z(D*y ^B«flc(ii_2)<Di»jStt2 7 4-27 S^T'fc 

[0 0 8 7] 3 

±ffi#-#«H7)(b) *r^Lfc77>tC«:x.T, ^7 
m>4. 2mmo 1 £r{£JS Lfcti^fi, ##^Jl(D(a) 
-(e) i^fCLTR/S^rfTprt^J:!?, xt(12-l)T* 
*$tt5^y^R#frS:»fc 0 ±IR*I 5% N H*2 7 

2- 2 7 4t e =¥y>»«#:(12-l)0 'H-NMR^ 

[00 8 8] #%#J 4 
±te#%^Jl O(a) TM£/ELfc4 -T'n^e- 2, 6-v? 
t-^f/U7xy-/l,(51') tCft^X, 4-^n^e- 
2, 6-y7x^7x7-;P50mmolOTU 
^^{C±|S#%^J1 (D(b) T*Ml)t77y|:fUT, 
^^4. 2mm o 1 ^r^ffi Lfel5^f± % #%#J 1 
^(a) -(e) i:l^«(-LrRl6Srff ^(1 
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-2 8 9tt^ofc 0 



) 



(12-2) 2 8 7 

[008 9] 5 

1, 4 - i/-zf*u*c~Y7 $ U>3. 9g (l4mmo 
(Z)THFMl:, ^^#ISMTiCT^^v'^A 1 . 4 
g (5 7 mm o 1 ) 3rflQxT. G r i g n a r d^^^r 
^®JLfc 0 &1^T\ 2, 6 -v>- t 1 , 4- 
^O-y^-Z >'4. 08g (1 8mmo 1 ) &1&7LX , 1 

[oo9o] m^. ±m&±tim<o?uv*j\'j*&mz. 

DDQ (2, 3-^00-5, 6-^r;-l, 4 
L> ^*1f>T-«ISS&fTofc 0 :Ht, *S(2-1) T* 

mztiz>*s >mmfr*mtz 9 o%, 

I, Mis'i-is 3<c 0 *y y»»#(2-i) <d 1 h 

[0 0 9 1 ] *###J 6 

4-yo^e-v2, 6 t --ftf-tvy^/— 8 

(H 3 C) : 



(H 3 C) : 



g (2 0mmo 1) WTHFSffil:, Ot:. SiRSHftC 
~R-T, l. 5MWt-yfyi/!jf ^-^y^ygffi 
40ml (6 Ommo I ) *1)\\7LX 1 B*IHJft#Lfc 0 £ 

(6mmo 1) £Mx_X 2 B*Pfl«# Lfc p Rjfc 
[0 0 9 2] ±fBB(*{k*»l g (1. 6mmo 

i) (oey ^^»«*r8 o^tci^L, a-^MMfcy-^ 

10 5. 8 g (2 Ommo 1) £®T LT, £ <b lC*l*|B*n 

o^/UA-CSjteSSrtTo^io :HT, ^(3-1) T'^£ 
>«Wi«:»fco £«K*5 5%, SfeS&ig,, fit 
^2 7 5t (##) o 
[0 0 9 3]. ^yyRi*(3-l) 'H-NMR^^ 

[0 0 9 4] 
20 [<t2l] 




(11-1) 

C(CH 3 ) 3 




(11-2) 




(12-1) 
k C(CH 3 ) 3 




(12-2) 



[0 0 9 5] 
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[0 0 9 6] (±15^;^/ 
-To ) 
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[00 9 7] 
HC2 3] 

H 3Q £H 3 
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[0098] T~mt$ftZ7*-u>i/T*>mmfo u 

Me -PDA) £&/8U m^^J<t LThu|2^;(11- 

&te£z*mmffim (#»*—7$*—b) iooito 

» (rh7t Kn77» 8 0 OMMUt t t^t< — 
[0 0 9 9] MMffl2 

(PcTio) zm^tz&Mt. mmmi tmm^Lx 
MM&13 

mffim±mt^xm&m7?*i<'T~>m& (p c h 



2 ) £{£/bu m^mmt Lxmm^(n-i)x*m£ti 

[oioo] ±mm^s^M i o o gftSBijo xxffimm 
m (tfv fc*-/u^^-yu) i o ommn&mm (-r h 

if) ±icr^7^h^ ct i^ u ioott-6 

10 fc 0 jiiBm-r-^^ji o omm^texxfigmffim 

8 0 0 If 35 1 ,b ^IC^-yU ^ ;KCT 5 0 

U 1 0 0<CT*6 O^miE^LT, 112 0^(0 

[oioi] mmm4 
m^m±mtLx^a) : 

20 [0102] 
[ffc2 4] 

H,C 




(7) 

[0 10 3] T^$*lS^y U 
Sftfcl 6 — 9 

Wfi&£Mk Lxm&m7?aisT~> (PcHz ) & 

fefflU ietl^sij^ut, mMMixm^tz<Dkmz 

m JfEiS (HT1-1) £ ft 5 ^ V vR^flr £ L . 
tt-74fti£»J<t LTtfTB*(ll-l)-C*£;tx5*y 

[ 0 1 0 4 3 £ ^O^k»5n«ffi^r#i-s«^ 
^^tt, «ttK*(EA2-l) t^^5^^/y 
(%tttil6} , mjfE^(EA2-2) T^^5^/ 
(^ft«7) , ■ffifl23C(EAl-l) -e*$^-5 

i?7~/*;i/mmfr mmms) , *fcwt*nE5t(EAi 

-2) T-^ftSv^aiy^y^R^ft: (Hfe0ij9) 
5 0S&SI5, «^MiSfl3 0SiS5, OS 
so M (rF7tFo77» 8 0 0fiSSi3^^fc{C7K 



(17) 



iftffl 2 0 0 1-2221 



31 



32 



I 0 1 0 5] ±«Bj816« 1 - 9 t?»fotLfe«*«c© 5 

«*M»ttK*(B) *r*tt*ttftoT, 10 
tt«rfF«L/t. «JH»tt»»(A)^*yfy^ (GENTE 

iptBEE&flnx., ^i^+7 0 0i:ft^tt fci^ 

(«2 0nm, TtaSlB/iW/cm 2 ) <7)ijifeft 
£\ 1HM%fttt>XiBfcJHtt (JMMPHI8 0 L 
T«3te$i*\ 'B*BB*6*»?> 3 30-;!) Lfcfl*jR-C 
0*ffift«t*r»«mfifcVr Mitt : V) ^ LTiJ^ L 

ft 0 ' 20 

[0 1 0 6]«ftttttKK(B) 
mytftMt \JX'^n?^=7^>zf(n&&% (#3**1 4 7 
,iW/cm 2 ) SrttffiU RWtH*W*5 0 S Lfc 

±SE«*«Fi*K»(A) iHiiarawtttv 

r (V) £$j5feLfc 0 **3/»«*ttVr tt. *©«3ft5 

Xlfcftl 10-18 

ifliiSJ^LT, fiirtsAO 1-2) 
[0107] sissm o*5j:t^i i n^^^^mm<o 

HffiW 19-27 
[0 1 0 8] mtkM 1 9%>£tJ2 0\±^is?J\sJtWM(b 

HiS^J 2 8-36 



[0 10 9] HS60JJ2 8*>J:t>*2 91^^^^!^^ 
i»J3 1li7tn^ffl^»iSg», X 

am 3 2T+u?%Mm<nmmmmyt&. 

Hffiffil 3 7-45 

[oiio] m 



3 7*5^1/3 8 tlx ^*/U3te«Ufl<E> 
J601J4 17to/MfflOSIl®3fe#, *fc«4 2~ 
S*«4 6-5 4 

^i^j^tt, «iflB*(3-i) -ea^tts^y^R* 

[0111] 'mtkW4 6^o e tO ? 4 7tex^*;WfcMJB<7> 
WJ5 07fn^Iffi(OSiIg», 

tt&mi&xvi o 

S^«*S#J£ It, 5£(EA3-1) : 
[0 112] 
Ut2 5] 
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[o 1 13] -c-sstts-*-:? b^-/>mm» (jt«« 
i) *feiiHtria^:(EAi-i) ^**tt<5^7.3iy^y 

fc.' . . '.' 
Jt«M2*5j:0 ? i l- 

t^HSSJ^ UT,' ffiflBa;(EA3-l) T^^5t7 h 
•>^R*ft: (lttt«2) £fcttiiME5fc(EAl-l) "CSSH 
Z>*/y^j */ismmte (JtttWi i) trfflv^fcK** 

[0 1 14] Jfctfc#|3 *5<fcTJ?l 3 
«^Uia»JtLT, hu!G5*;(EA3-1) t^5t7h^ 
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